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Introduction It is well known that low back pain among working population is a global 
problem throughout the world. However, the current situation of occupational 
low back pain in Malaysia is still vague due to limited number of studies 
conducted locally.
Objective A cross sectional study was conducted among three automotive industry 
workers in Selangor, Malaysia from October 2010 to April 2011.
Methods This study aims to determine the prevalence and risk factors of low back pain 
among automotive industry workers performing manual material handling 
tasks using self-administered questionnaire survey.
Results A modified Standardised Nordic Questionnaire was used to assess low back 
pain problem, to obtain personal and psychosocial risk factors information. 
The prevalence of low back pain showed increment in the point prevalence of 
57.9%, 49.5%, and 35.1 % for 12 months, one month, and of 7 days 
respectively. Working hour, frequency of overtime, stress at work, work 
pace, and faster movement were found to be significantly associated with the 
12 months prevalence for low back pain.
Conclusions This finding indicates that psychosocial risk factors are associated to the 
occurrence of low back pain. 
Keywords Low back pain - manual material handling (MMH) - risk factors.
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INTRODUCTION
The development of Malaysia's economic status 
embarked since the involvement on commercial car 
manufacturing industry in 1983. Since then, a lot of 
manufacturing plant was built to accommodate the 
needs of the automotive sector. Aside from 
assisting the country’s economic status, it also 
creates job opportunities for Malaysian citizens and 
foreign workers. In 2007, there were 1, 800, 353 
workers in manufacturing industry and of that 24, 
146 worked in motor vehicle manufacturing 
industry1. The number of workers in the later 
industry increased to 26, 367 workers in 20132. 
Impact from the existence and development of this 
industry, Malaysia is not exempted from facing the 
same scenario experienced by the industrialized 
countries in which the issue of work-related 
musculoskeletal disorders arises as a result of 
manual material handling tasks. 
Car manufacturing industry recorded 
third-highest number of Cumulative Trauma 
Disorder (CTD) related injuries compared to other 
industry with the incidence rate of 963.5 per 10,000 
cases of repeated trauma workers3. A study 
conducted among employees working on the 
assembly line in the automotive industry shows that 
39% of musculoskeletal disorders suffered by the 
employee is at the bottom spine, followed by the 
head-neck-shoulder with 18% and the lower body 
region by 16%4. In 2011, musculoskeletal disorders 
recorded 33% of all cases of occupational disease 
and injury in the United States, and of these, 42% 
of the musculoskeletal disorders are injuries to the 
back of the body5.
In Malaysia, the occupational diseases 
problem began to get the attention of various 
parties. In 2006 there were 14 cases of 
musculoskeletal injury reported by the Social 
Security Organisation (SOCSO)6. In 2011, this 
number had increased to 268 cases7. However, this 
number is still small compared to 387, 820 cases of 
musculoskeletal injury reported by the Bureau of 
Labor Statistics, U.S. Department of Labor in 
20115. The small number of cases might be because 
of under reporting due to lack of awareness on the 
importance of reporting the occupational diseases 
among employees. Furthermore, some employers 
were reluctant to report these cases to the authority.
A systematic review on global prevalens 
of low back pain shows that the prevalence of low 
back pain is a major global problem8. Psychosocial 
risk factors known to be one of the factor 
contributed to low back pain. A systematic review 
on occupational psychosocial risk factors shows 
that the psychosocial work risk factors is a 
signifant risk for predicting back pain9. However, 
the actual situation of occupational diseases in 
Malaysia is still unclear due to under reporting and 
lack of study carried out focusing on low back 
pain. Therefore, this study was conducted to 
evaluate the prevalence and low back pain 
characteristics among automotive industry manual 
workers along with personal and psychosocial risk 
factors associated with it. 
METHODOLOGY
Study Design and Sampling
A cross sectional study was conducted among 
workers in three automotive industries in Selangor, 
Malaysia which aims to evaluate the low back pain 
problem and its association with personal and 
psychosocial risk factors. A stratified random 
sampling of the automotive industry was carried 
out where the industries selected were based on the 
work process with major manual handling such as 
assembly, stamping and die-casting. Three 
industries that met these criteria were invited to 
participate in this study. A convenient sampling 
was carried out among the workers using a self-
administered questionnaire which includes the 
personal background and lifestyle, working 
background and history, and workload demands. 
The personal risk factors assessed in this study 
were age, ethnicity, Body Mass Index (BMI), 
smoking status, exercise and leisure physical 
activity. The length of service, working schedule, 
working hour, previous workplace and manual 
material handling (MMH) activity in previous 
workplace were assessed for the work background 
and history. For the workload demands, the items 
assessed were rest time, working overtime, stress at 
work, work pace, faster movement, repetitive task 
and fatigue after work. The low back pain 
characteristics were evaluated through modified 
Standardised Nordic Questionnaire10. The pain 
intensity and discomfort during working hour, after 
work, before sleep, after sleep, during weekend, 
worst episode of low back pain and overall rating 
of pain and discomfort also were evaluated through 
the questionnaire. The pain intensity and 
discomfort level were classified into Likert-scale 
ranging from 1 to 5 with (1=no pain, 2=mild pain, 
3, moderate pain, 4= painful and 5=severe pain). 
These questionnaires were validated taking into 
considerations of local experts opinions on workers 
safety and health and pre-tested in a pilot study 
with the value of Cronbach alpha 0.861, which 
indicates a good reliability. 
A total of 230 questionnaires were 
distributed among automotive manual material 
handling workers who met the inclusion criteria; 
Malaysian citizen, involved in manual material 
handling, and had worked for more than one year.
Statistical Analysis
The descriptive statistics includes the frequency, 
percentage, mean, range and standard deviation 
analysis. To facilitate the inferential statistical 
analysis, the continuous variables; age and Body 
Mass Index (BMI) were categorized into group 
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(age: <30 and >31 years old), (BMI: normal, and 
overweight). The pain intensity and discomfort 
level also were categorized into pain, moderate 
pain and severe pain (1=no pain, 2-3, moderate 
pain, and 4-5=severe pain).
The inferential statistics such as Chi-
square were use to test the significance different 
between group with low back pain and also to 
assess the association of low back pain and risk 
factors. All the descriptive and inferential statistics 
analyses were conducted using the SPSS for 
Windows (Version 20).
RESULTS
Socio demographic Data
A total of 202 respondents participated, making the 
response rate of 87.8 % for this study. Their mean 
ages were 30.82 ± 7.158 ranged from 18-53 years 
old. Majority of the respondents were male 
(95.5%), smokers (61.4%) with mean number of 
cigarettes smoked per day were 8.77±5.517 ranging 
from 1 to 20 ciggarettes per day, and have normal 
BMI (65.9%). A total of 72.3% and 70.8% 
respondents claimed to practice a good lifestyle 
with exercise and involved in physical activity 
during leisure time respectively. 
Work background and history Data
Most of the respondents are permanent workers 
(62.9%), and worked at least 5 years (53%) at the 
current manufacturing plant. The majority of the 
respondents worked for up to 6 days a week 
(92.6%) and for more than 8 hours daily (80.2%). 
More than half (56.9%) of the respondents has 
previously worked at other manufacturing factory 
and of that, 49% of them claimed their previous job 
involved in manual material handling. 
Prevalence of Low Back Pain
This study found that the percentage of low back 
pain 12 months prevalence were 57.9%, one month 
prevalence 49.5% and 7 days prevalence 35.1 %. 
Figure 1, shows majority of the respondent’s rate 
pain/discomfort at moderate level for most of the 
specific time with 73.4% during working, 65.5% 
before bed, 64.1 after work, 59.2% during weekend  
and 54.6% after bed. Worst episode of low back 
pain did not show much different between 
moderate pain and severe pain where both scored 
47.2% and 47.9% respectively. Overall score of 
pain or discomfort shows that 56.3% and 40.1% of 
respondents claimed the pain and discomfort were 
at moderate and severe level. From 71.3% 
respondents who had low back pain, only 36% of 
the respondent stated that the pain/discomfort last 
for less than 24 hours, 49% last for up to 5 days, 
while the rest claimed the pain or discomfort could 
last for up to 20 days. 
Figure 1 Pain intensity or discomfort level at specific time
Personal Risk Factors associated with Low Back 
Pain 
Association between the risks of low back pain 
with personal risk factor were analysed using Chi-
Square test. Results in Table 1 shows, only 7 days 
low back pain point prevalence shows a significant 
association with age while the rest of the personal 
risk factors show no association. Prevalence was 
higher among respondents age below 30 compared 
to older workers. 
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Table 1 Personal risk factors associated with LBP among automotive workers
Factors LBP  last 12 months LBP 1 month LBP last 7 days
n(%) p value n(%) p value n(%) p value
Age
<30 69(59) 0.093 55(55) 0.769 46(64.8) 0.023*
>31 48(41) 45(45) 25(35.2)
Ethnicity
Malay 103(88) 0.965 86(86) 0.357 59(83.1) 0.105
Non Malay 14(12) 14(14) 12(16.9)
BMI
Normal 74(69.8) 0.493 58(65.9) 0.087 46(71.9) 0.965
Overweight 32(30.2) 30(34.1) 18(28.1)
Smoking 
Yes 70(59.8) 0.594 64(64) 0.450 49(69) 0.101
No 47(40.2) 36(36) 22(31)
Regular exercise
Yes 87(74.4) 0.438 73(73) 0.820 52(73.2) 0.822
No 30(25.6) 27(27) 19(26.8)
Physical activity
Yes 84(71.8) 0.713 71(71) 0.949 51(71.8) 0.811
No 33(28.2) 29(29) 20(28.2)
       * Significant, p<0.005
Occupational psychosocial risk factors associated 
with low back pain
Occupational psychosocial risk factors consist of 
work background and history, and workload 
demand.  Working for more than eight hours a day 
compared to less than eight hours a day showed a 
significant difference in the 12 months prevalence 
of low back pain. Meanwhile, other occupational 
psychosocial work risk factors for work 
background and history did not show any 
significant difference (Table 2). From the tables 3, 
most of respondents’ workload demands factors 
show significant associations with low back pain 
except for repetitive movement. Overtime, stress at 
work, work pace, and faster movements has a 
significant association with the prevalence of 12 
months, 1 month and 7 days prevalence of low 
back pain. However, adequate time rest and fatigue 
after work only showed a significant relationship 
with the prevalence of 7 days and 1 month 
respectively.
Table 2 Work background and history associated with low back pain
Factors LBP  last 12 months LBP last month LBP last 7 days
n(%) p value n(%) p value n(%) p value
Length of service
1-5 years 60(51.3) 0.573 52(52) 0.784 43(60.6) 0.111
>6 years 57(48.7) 48(48) 28(39.4)
Working schedule 
Normal 51(43.6) 0.993 50(50) 0.068 34(60.6) 0.362
Shift 66(56.4) 50(50) 28(39.4)
Working hour
8 hours 11(9.4) 0.018* 11(11) 0.178 11(15.5) 0.735
>8 hours 106(90.6) 89(89) 60(84.5)
Previous workplace
Yes 67(57.3) 0.910 58(58) 0.761 37(52.1) 0.309
No 50(42.7) 42(42) 34(47.9)
MMH activity in 
previous workplace
Yes 56(47.9) 0.702 49(49) 0.998 32(45.1) 0.410
No 61(52.1) 51(51) 39(54.9)
    * Significant, p<0.005
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Table 3 Workload demand associated with low back pain
Factors LBP  last 12 months LBP last month LBP last 7 days
n(%) p value n(%) p value n(%) p value
Adequate rest time
Yes 43(37.1) 0.184 35(35) 0.0084 19(26.8) 0.002*
No 73(62.9) 65(65) 52(73.2)
Overtime
1-2 times/week 16(13.8) 0.001* 15(15) 0.008* 10(14.1) 0.003*
3-4 times/week 44(37.9) 36(36) 22(31.0)
Everyday 56(48.3) 49(49) 39(54.9)
Stress at work
Yes 82(70.7) 0.000* 71(71) 0.000* 49(69) 0.007*
No 34(29.3) 29(29) 22(31)
Work pace
Slow 5(4.3) 0.002* 3(3) 0.002* 2 (2.8) 0.001*
Moderate 74(63.8) 64(64) 42(59.2)
Fast 37(31.9) 33(33) 27(38.0)
Faster movement
Yes 81(69.8) 0.002* 72(72) 0.001* 50(70.4) 0.037*
No 35(30.2) 28(28) 21(29.6)
Repetitive task
Yes 101(81.1) 0.585 85(85.9) 0.977 61(87.1) 0.717
No 15(12.9) 14(14.1) 9(12.9)
Fatigue after work
Sometimes 45(38.8) 0.162 35(35.4) 0.031* 26(37.1) 0.224
Always 71(61.2) 64(64.6) 44(62.9)
    * Significant, p<0.005
DISCUSSION
The prevalence of low back pain among manual 
material handling workers in automotive industry 
in Selangor were high compared to other study 
conducted by Deros et al.11 and Ghaffari et al.12 
among car manufacturing company workers but 
lower than study done by Mohd Nizam & Rampal13
among workers in oil plantation and by Tamrin et 
al.14 among commercial bus driver. However, the 
12 months prevalence of this study were almost 
similar with study done by Smith et al.15 among 
nurses. The difference  in the findings may be due 
to different demographic and work task. The 
discomfort or pain rating score were similar with 
study conducted by Gangopadhyay et al.16 and 
Rahmah et al.17. The increased in prevalence rate 
with time in this study shows that there is a 
cumulative effect on the occurence of low back 
pain4. 
Majority of repondents stated that their 
low back pain or discomfort last for more than 24 
hours up to 5 days. This finding is similar with a 
study among delivery drivers18. However, a study 
among forestry workers reported differently where 
majority of the respondents claimed that the pain 
last to 8 days up to 30 days19. The difference in 
duration of pain might be due to different workload 
demand, difficulty of task and energy required for 
different task and job. In addition, lack of adequate 
rest might contribute to the late recovery of 
discomfort and pain. 
This study found that none of the personal 
variables were found to be statistically significant 
with low back pain except for age. This finding is 
different than other studies that reported smoking20, 
and Body Mass Index21,22 as significant risk factors 
for low back pain.
Systematic review on the prevalence of 
low back pain in Africa shows that the prevalence 
of back pain increased with age23. In contrast with 
this study, it was found that 7 days prevalence of 
low back pain was found to be statistically 
significant among respondents aged less than 30 
years. This might be due to selection of young and 
healthy workers by employer as young workers are 
normally healthy and have stronger energy to 
perform heavy task. In addition, young workers 
also often assigned to perform heavy tasks that do 
not require experience and skills, which contribute 
to the tendency of getting back pain24. Furthermore, 
older workers who retire early may also contribute 
to the lack of prevalence among the elderly. 
Shift work has the potential to be a 
stressor that may affect the quality and quantity of 
sleep, as well as increasing pressure on the muscles 
that can cause back pain25. In this study, shift 
working schedule was not found to be a associated 
with low back pain and this finding are consistent 
with findings from other studies26,27.
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This study also shows an association 
between 12 months point prevalence and low back 
pain among respondents working more than 8 
hours a day. It is found that there is an increased 
risk of getting neck, shoulder and back pain 
working overtime among nurses28. The risk of 
getting low back pain also was found to be three 
times higher with the increased numbers of 
working hours per week among Hispanic 
carpenter22. This may be due to lack of time to rest 
which exaggerated the risk of getting low back 
pain.
Working in a stress condition was found 
to be associated with low back pain. This finding is 
supported by previous studies22,23,15. This might be 
due to the lack of capabilities on handling stress 
among blue collar workers. According to 
McLeod29, logically, the management workers face 
more stressful situation than the production 
workers in daily working task, however, the 
management workers were more knowledgeable, 
capable and have experienced in dealing and 
handling problems compared to production workers 
which is less capable dealing with problems 
causing the production workers more depressed. 
Mental stress can also increase the static muscle 
activity which associated with muscle disorders30.
This study did not find any significant 
association between repetitive movement and low 
back pain even though other study has shown the 
association12. This may be due to the variation of 
task performed by workers in the manufacturing 
plant. 
Work pace speed was found to be 
significantly associated with the prevalence of back 
pain with high percentage of prevalence is from 
respondents who work with medium speed. This 
shows that work task with medium to fast work 
pace are at high risk of getting low back pain. This 
result is parallel with the findings that faster 
movement also found to be significantly associated 
with low back pain. Fatigue after work was also 
found to be associated with low back pain among 
respondents who often feel tired after work. Due to 
the fact that workers at the factory have to achieve 
daily production target and to ensure this goal is 
achieved, the employees have to work actively and 
move faster. This scenario lead to inadequate rest 
experienced by workers which can cause fatigue, 
thus, this could likely contribute to back pain 
problem.
CONCLUSIONS
This study had shown the prevalence of low back 
pain is a significant problem among automotive 
industry manual material handling workers. It was 
found that personal factors do not significantly 
associated with low back pain except for age. The 
12 month, one month and 7 days point prevalence 
of low back pain was associated with the frequency 
of overtime, stress at work, work pace and faster 
movement. These findings suggest that 
occupational psychosocial work factors have 
significant associations to low back pain among 
manual material handling workers in automotive 
industry as compared to personal factors. Further 
study of the risk factors using other study design 
such as cohort study and retrospective study case 
control were suggested to explore the cause-effect 
relationship to low back pain. Extensive 
investigations of other risk factors such as working 
posture and lifting activity need to be done to 
further understand the mechanism of risk factors 
leading to low back pain.
REFERENCES
1. Department of Statistics Malaysia. Year of 
Statistics Malaysia 2009. 2010.
2. Department of Statistics Malaysia. 
Monthly Manufacturing Statistics. 2013.
3. Gregg L. Ergonomics: Are automakers on 
the right track? Occupational Hazards. 
1996; 58(10):96-104.
4. Landau K, Rademacher H, Meschke H, 
Winter, G, Schaub K, Grasmueck M, et al. 
Musculoskeletal disorders in assembly 
jobs in the automotive industry with 
special reference to age management 
aspects. International Journal of Industrial 
Ergonomics. 2008; 38(7):561-576.
5. Bureau of Labor Statistics, BLS [Internet]. 
Washington DC: U.S Department of labor; 
2012 (update 2012 October 25; cited 2013 
July 21). Available from 
http://www.bls.gov/news.release/osh.toc.h
tm
6. Social Security Organisation, SOCSO. 
Annual Report 2006. 2007.
7. Social Security Organisation, SOCSO. 
Annual Report 2011. 2012.
8. Hoy D, Bain C, Williams G, March L, 
Brooks P, Blyth F, et al. A systematic 
review of the global prevalence of low 
back pain. Arthritis & Rheumatism. 2012; 
64(6):2028-2037.
9. Linton SJ. Occupational Psychological 
factors increase the risk for Back Pain: A 
Systematic Review. Journal of 
Occupational Rehabilitation. 2001; 11(1): 
53-66.
10. Kourinka I, Jonsson B, Killbom A, 
Vinterberg H. Standardised Nordic 
Questionnaire analysis of musculoskeletal 
symptoms. Apply Ergonomics. 1987; 
18(3): 233-237.
11. Deros BM, Daruis DDI, Ismail AR, Sawal 
NA, Ghani JA. Work-related 
musculoskeletal disorders among workers' 
performing manual material handling 
work in an automotive manufacturing 
Factor manual handling Selangor, Malaysia
418
company. Am J Applied Sci. 2010; 7(8): 
1087-1092.
12. Ghaffari M, Alipour A, Jensen I, Farshad 
AA, Vingard E. Low back pain among 
Iranian industrial workers. Occupational 
Medicine. 2006; 56(7):455-460.
13. Mohd Nizam J, Rampal KG. Study of 
back pain and factors associated with it 
among oil palm plantation workers in 
Selangor. J Occu Safety Health. 2005; 
2(2):36-41.
14. Tamrin, SBM, Yokoyama K, Jalaludin J, 
Aziz NA, Jemoin N, Nordin R, et al. The 
association between risk factors and low 
back pain among commercial vehicle 
drivers in Peninsular Malaysia: a 
preliminary result. Industrial Health. 2007; 
45(2):268-278.
15. Smith DR, Wei N, Kang L, Wang RS. 
Musculoskeletal disorders among 
professional nurses in mainland china. 
Journal of Professional Nursing. 2004; 
20(6): 390-395.
16. Gangopadhyay S, Das B, Ghoshal G, Das 
T, Ghosh T, Ganguly R, et al. The 
prevalence of musculoskeletal disorders 
among prawn seed collectors of 
sunderbans. J. Human Ergol. 2008; 37(2): 
83-90.
17. Rahmah MA, Rozy J, Halim I, Jamsiah M, 
Shamsul AS. Prevalence of back pain 
among nurses working in government 
health clinics and hospital in Port Dickson, 
Malaysia. Journal of Community Health. 
2008; 14(2):11-18.
18. Okunribido OO, Magnusson M, Pope M. 
Delivery drivers and low back pain: A 
study of the exposure to posture demands, 
manual maerials handling and whole-body 
vibration. International Journal of 
Industrial Ergonomics. 2006; 36(3):265-
273.
19. Gallis C. Work-related prevalence of 
musculoskeletal symptoms among Greek 
forest workers. International Journal of 
Industrial Ergonomics. 2006; 36(8): 731-
736.
20. Vieira ER, Kumar S, Narayan Y. 
Smoking, no-exercise, overweight and low 
back disorder in welders and nurses. 
International Journal of Industrial 
Ergonomics. 2006; 38(2):143-149.
21. Gilkey DP, Enebo BA, Keefe TJ, Acosta 
MSV, Hautaluoma JE, Bigelow PL, et al. 
Low back pain in Hispanic residential 
carpenters. Journal of Chiropractic 
Medicine. 2007; 6(1): 2–14.
22. Myers AH, Baker SP, Li G, Smith GS, 
Wiker S, Liang KY, et al. Back injury in 
municipal workers: a case-control study. 
Am J Public Health. 1999; 89(7):1036-
1041.
23. Louw QA, Morris LD, Grimmer-Somers 
K. The prevalence of low back pain in 
Africa: a systematic review. BMC 
Musculoskeletal Disorders. 2007; 
8(1):105.
24. Guo HR, Chang YC, Yeh WY, Chen CW, 
Guo YL. Prevalence of musculoskeletal 
disorder among workers in Taiwan: a 
nationwide study. Journal of Occupational 
Health. 2004; 46(1):26-36. 
25. Josephson M, Vingard E. Workplace 
factors and care seeking for low back pain 
among female nursing personnel. Scand J 
Work Environ Health. 1998; 24:465–472.
26. Fernandes RCP, Carvalho FM, Assuncao 
AA, Silvany AM. Interaction between 
physical and psychosocial demands of 
work associated to low back pain. Rev 
Saúde Pública. 2009; 43(2):326-34.
27. Krause N, Ragland DR, Fisher JM, Syme 
SL. Psychosocial job factors, physical 
workload, and incidence of work-related 
spinal injury: a 5-year prospective study of 
urban transit operators. Spine. 1998; 
23(23):2507–2516.
28. Trinkoff AM, Le R, Geiger-Brown J, 
Lipscomb J, Lang G. Longitudinal 
relationship of work hours, mandatory 
overtime, and on-call to musculoskeletal 
problems in nurses. American Journal of 
Industrial Medicine. 2006; 49(11): 964–
971.
29. MacLeod D. The ergonomics edge: 
Improving safety, quality and productivity. 
New York: John Wiley & Sons, Inc.; 
1995.
30. Westgaard RH, BjØrklund R. Generation 
of muscle tensions additional to postural 
load. Ergonomics. 1987; 30(6):911-923.
